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(54) Power dissipation management system 

(57) A method and apparatus for a power dissipa- 
tion management system for a vehicle where a thermal 
condition of a plurality of driveline components is deter- 
mined. The quantity of energy for each driveline com- 


ponentcan absorb is determined based upon its thermal 
condition. A braking signal to one or more of the driveline 
components is provided based upon the quantity of en- 
ergy each component can absorb. 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to a power dissi- 
pation management system for vehicles having one or 
more braking devices. 

BACKGROUND OF THE INVENTION 

[0002] Various braking systems designed to dissipate 
the kinetic energy of a vehicle are known. One such sys- 
tem is described in U.S. Patent No. 5,184,875 which 
provides for an electronically controlled braking system. 
A control unit receives a braking signal from the driver. 
The unit selects one or more brakes of the vehicle to 
obtain deceleration proportional to the braking signal. 
The vehicle has a friction service brake and a wear-free 
auxiliary brake such as a fluid brake, an eddy current 
brake or a motor brake. Preferably, the wear-free brake 
is triggered and, if the braking signal is significant 
enough, the friction-affected brake is triggered. The sys- 
tem has signal transducers to detect the condition (tem- 
perature, thickness, frequency of use) of the friction-af- 
fected brake and the vehicle speed. If the system de- 
tects a condition in the brakes which has lowered their 
coefficient of friction, the service brake is triggered ex- 
clusively to correct the condition. If, however, the system 
determines that additional use of the service brakes may 
overheat them, it triggers the auxiliary brake additionally 
or exclusively. 

[0003] U.S. Patent No. 5,303,986 provides for a brak- 
ing system having both an electronic pneumatic braking 
system and a retarder which applies a retarding torque 
to the vehicle driveline. The invention relates to integrat- 
ing a retarder control system with a control system for 
the pneumatically actuated brakes to distribute the brak- 
ing required between the systems without jeopardizing 
the braking balance between the driven and non-driven 
wheels. A controller receives a braking signal from the 
vehicle operator, from an engine or exhaust brake, or 
from the operator controlled retarder switches, in addi- 
tion to a signal from a vehicle load sensor. The controller 
also receives data from sensors on each wheel regard- 
ing the speed of each wheel. The controller generates 
output signals to the retarder, and the engine and/or ex- 
haust brake. During normal operation, the retarder is 
switched on, either manually or automatically, every 
time a brake application is effected. The braking signal 
to the drive wheels is adjusted for the effects of the re- 
tarders so that the braking balance front to rear is main- 
tained. 

[0004] U.S. Patent No. 5,441,335 provides for an 
electronically controlled motor vehicle brake. An electri- 
cal braking valve pick-up generates an electrical output 
signal (U) as a function of the actuation path of the brake 
pedal and is connected to an electronic control unit. A 
gradient, AU/At, which represents a measure of the ac- 



tuation rate of the braking value pick-up, is determined 
by the control unit from the variation with time of the out- 
put signal. If the gradient is above a limiting value, the 
unit recognizes rapid braking. The friction brake is en- 

s gaged earlier and the auxiliary brake (e.g., engine 
brake, retarder, constant throttles) may not ever be en- 
gaged. If the gradient is below a minimum value, slow 
braking is present. The friction brake responds relatively 
late so that the slower auxiliary brake can respond first 

10 and absorb most or all of the braking need. 

[0005] U.S. Patent No. 5,61 3,743 provides for a meth- 
od of controlling the slippage of driven wheels in a motor 
vehicle. Initially, a target braking torque for each of the 
respective driven wheels is determined. The torques are 

15 compared and the smallest of them is selected. A target 
engine torque is then determined from the smallest 
braking torque. The engine torque is adjusted to con- 
form to the target engine torque. A residual braking 
torque for each wheel is calculated based upon the tar- 

20 get engine torque and the respective target brake tor- 
ques. The brake pressure at the driven wheels is varied 
so that the residual braking torques for each wheel are 
realized. 

[0006] U.S. Patent No. 5,657,838 provides for a meth- 

25 od of operating a drive unit for a vehicle having an en- 
gine braking system. The unit has an engine, a gearbox 
and a retarder in a constant drive connection with the 
engine. The unit also has a cooling circuit where the 
coolant is the fluid for the retarder. The retarder acts as 

30 a pump for the cooling circuit. An overall braking output 
is measured and compared to a value. When the overall 
braking output is less than the value, the retarder is ac- 
tivatedto deliver the required amount. When the braking 
output is more than the value, the engine braking system 

35 is activated along with the retarder. The retarder delivers 
the difference in braking between that provided by the 
engine braking system and required amount. 
[0007] U.S. Patent No. 5,816,665 provides for a re- 
tarder system for a drive train where the system is driven 

to by a multi-cylinder engine via a transmission. The sys- 
tem has a compression brake adapted to operate in mul- 
tiple stages to provide various degrees of braking to the 
engine. A fluid retarder, also adapted to operate in mul- 
tiple stages to absorb power from the engine, is coupled 

45 for rotation with the vehicular drive train. Each stage of 
the retarder corresponds to a specific braking level out- 
put from the retarder. For example, stage one provides 
only a small amount of fluid to circulate within the retard- 
er housing thus resulting in a small braking effect. Stage 

50 three, however, adds a predetermined amount of fluid 
to the retarder housing thus providing a larger braking 
effect. A controller is electrically connected to the com- 
pression brake and the fluid retarder to control them 
both to slow the speed of the vehicle. 

55 [0008] U.S. Patent No. 6 ,287,237 provides for a meth- 
od of controlling a drive train Including the steps of con- 
verting a braking signal from a brake petal into a braking 
torque. A setpoint value for an engine drag torque is de- 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a power dissi- 
pation management system for vehicles having one or 
more braking devices. 

BACKGROUND OF THE INVENTION 

[0002] Various braking systems designed to dissipate 
the kinetic energy of a vehicle are known. One such sys- 
tem is described in U.S. Patent No. 5,184,875 which 
provides for an electronically controlled braking system. 
A control unit receives a braking signal from the driver. 
The unit selects one or more brakes of the vehicle to 
obtain deceleration proportional to the braking signal. 
The vehicle has a friction service brake and a wear-free 
auxiliary brake such as a fluid brake, an eddy current 
brake or a motor brake. Preferably, the wear-free brake 
is triggered and, if the braking signal is significant 
enough, the friction-affected brake is triggered. The sys- 
tem has signal transducers to detect the condition (tem- 
perature, thickness, frequency of use) of the friction-af- 
fected brake and the vehicle speed. If the system de- 
tects a condition in the brakes which has lowered their 
coefficient of friction, the service brake is triggered ex- 
clusively to correct the condition. If, however, the system 
determines that additional use of the service brakes may 
overheat them, it triggers the auxiliary brake additionally 
or exclusively. 

[0003] U.S. Patent No. 5,303,986 provides for a brak- 
ing system having both an electronic pneumatic braking 
system and a retarder which applies a retarding torque 
to the vehicle drivel ine. The invention relates to integrat- 
ing a retarder control system with a control system for 
the pneumatically actuated brakes to distribute the brak- 
ing required between the systems without jeopardizing 
the braking balance between the driven and non-driven 
wheels. A controller receives a braking signal from the 
vehicle operator, from an engine or exhaust brake, or 
from the operator controlled retarder switches, in addi- 
tion to a signal from a vehicle load sensor. The controller 
also receives data from sensors on each wheel regard- 
ing the speed of each wheel. The controller generates 
output signals to the retarder, and the engine and/or ex- 
haust brake. During normal operation, the retarder is 
switched on, either manually or automatically, every 
time a brake application is effected. The braking signal 
to the drive wheels is adjusted for the effects of the re- 
tarders so that the braking balance front to rear is main- 
tained. 

[0004] U.S. Patent No. 5,441,335 provides for an 
electronically controlled motor vehicle brake. An electri- 
cal braking valve pick-up generates an electrical output 
signal (U) as a function of the actuation path of the brake 
pedal and is connected to an electronic control unit. A 
gradient, AU/At, which represents a measure of the ac- 



tuation rate of the braking value pick-up, is determined 
by the control unit from the variation with time of the out- 
put signal, if the gradient is above a limiting value, the 
unit recognizes rapid braking. The friction brake is en- 

5 gaged earlier and the auxiliary brake (e.g., engine 
brake, retarder, constant throttles) may not ever be en- 
gaged. If the gradient is below a minimum value, slow 
braking is present. The friction brake responds relatively 
late so that the slower auxiliary brake can respond first 

10 and absorb most or all of the braking need. 

[0005] U.S. PatentNo.5,613,743providesforameth- 
od of controlling the slippage of driven wheels in a motor 
vehicle. Initially, a target braking torque for each of the 
respective driven wheels is determined. The torques are 

* s compared and the smallest of them is selected. A target 
engine torque is then determined from the smallest 
braking torque. The engine torque is adjusted to con- 
form to the target engine torque. A residual braking 
torque for each wheel is calculated based upon the tar- 

20 get engine torque and the respective target brake tor- 
ques. The brake pressure at the driven wheels is varied 
so that the residual braking torques for each wheel are 
realized. 

[0006] U.S. Patent No. 5,657,838 provides for a meth- 

25 od of operating a drive unit for a vehicle having an en- 
gine braking system. The unit has an engine, a gearbox 
and a retarder in a constant drive connection with the 
engine. The unit also has a cooling circuit where the 
coolant is the fluid for the retarder. The retarder acts as 

30 a pump for the cooling circuit. An overall braking output 
is measured and compared to a value. When the overall 
braking output is less than the value, the retarder is ac- 
tivatedto deliver the required amount. When the braking 
output is more than the value, the engine braking system 

35 is activated along with the retarder. The retarder delivers 
the difference in braking between that provided by the 
engine braking system and required amount. 
[0007] U.S. Patent No. 5,816,665 provides for a re- 
tarder system for a drive train where the system is driven 

^0 by a multi-cylinder engine via a transmission. The sys- 
tem has a compression brake adapted to operate in mul- 
tiple stages to provide various degrees of braking to the 
engine. A fluid retarder, also adapted to operate in mul- 
tiple stages to absorb power from the engine, is coupled 

45 for rotation with the vehicular drive train. Each stage of 
the retarder corresponds to a specific braking level out- 
put from the retarder. For example, stage one provides 
only a small amount of fluid to circulate within the retard- 
er housing thus resulting in a small braking effect. Stage 

50 three, however, adds a predetermined amount of fluid 
to the retarder housing thus providing a larger braking 
effect. A controller is electrically connected to the com- 
pression brake and the fluid retarder to control them 
both to slow the speed of the vehicle. 

55 [0008] U.S. Patent No. 6,287,237 provides for a meth- 
od of controlling a drive train including the steps of con- 
verting a braking signal from a brake petal into a braking 
torque. A setpolnt value for an engine drag torque is de- 
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intention module 32 is connected to a sensor 44 on an 
accelerator pedal 46, a sensor 48 on a brake pedal 50 
and it may also be connected to one or more sensors 
52 on hydraulic controls 54 for the vehicle. The hydraulic 
controls 54 may be used for auxiliary vehicle hydraulic 5 
systems (not shown) as known to those skilled in the 
art. The desired acceleration V^, based upon the 
sensed position of the accelerator pedal 46, or the de- 
sired deceleration Bj, based upon the sensed position 
of the brake pedal 50, is received by the driver intention 
module 32 and sent to the driving module 42, The 
sensed position of the hydraulic controls 54 may be sim- 
ilarly received and sent. 

[001 9] The driver intention module 32 also comprises 
a speed sensor 55 for measuring the speed of the vehi- 
cle V M . V M is sent to driving module 42. 
[0020] The engine control module 34 measures the 
actual revolutions per minute of the engine in any man- 
ner known to those skilled In the art. The measured en- 
gine speed is transferred from the engine control mod- 
ule 34 to the driving module 42. 
[0021] In a preferred embodiment, the clutch control 
module 38 is connected to at least one sensor 58 for 
sensing a forward clutch torque M F of the forward clutch 
16, at least one sensor 62 for sensing a reverse clutch 
torque M R of the reverse clutch 1 8, and at least one sen- 
sor 66 for sensing a service brake torque of the 
service brake 20. Each of these sensors 58, 62, 66 com- 
municates some or all of the torques M F , M R , to the 
clutch control module 38 which in turn communicates 
them to the driving module 42. 
[0022] If, for any reason, some or all of the torques 
M F , Mr, M ab cannot be sensed, the torque M F , M R| and/ 
or M AB is assumed to be equal to the desired clutch 
torque for that component. The desired clutch torque is 
determined by the braking module 40 and provided to 
modules 38 and 42. The desired clutch torque is propor- 
tional to the amount of braking desired. 
[0023] In the process of using the present invention, 
the sensed position of the brake pedal 50, the sensed 
position of the accelerator pedal 46 and the sensed po- 
sitions of the vehicle hydraulic controls 54 (if any) are 
provided to the driver intention module 32. The driver 
intention module 32 determines the desired accelera- 
tion V out> the desired deceleration Bj and/or the desired 
engine speed (throttle) of the vehicle based upon the 
respectively sensed positions stated above. The de- 
sired acceleration V^, the desired deceleration B,, the 
desired engine speed of the vehicle (throttle) and/or V M 
are sent to the driving module 42 from the driver inten- 
tion module 32. The driving module 42 signals the en- 
gine control module 34 of the desired engine speed 
through a throttle signal and the engine control module 
34 maintains the engine at that speed. 
[0024] By way of a first example, if the sensor 44 on 
the accelerator pedal 46 determines the accelerator 
pedal 46 is being deflected, the vehicle operator likely 
wants the vehicle to accelerate. In that case, the driver 



intention module 32 signals the driving module 42 that 
no braking through the driveline components 1 2, as de- 
scribed in more detail below, is requested. 
[0025] By way of a second example, if the sensors 52 
on the vehicle hydraulic controls 54 senses that the con- 
trols 54 have been engaged, the driver likely wants to 
use the auxiliary systems on the vehicle. In that case, 
the driver intention module 32 signals the driving module 
42 that no braking through the driveline components 1 2, 
as described below, is requested. 
[0026] The thermal module 36 uses a plurality of in- 
puts to calculate a forward clutch temperature T F , a re- 
verse clutch temperature T R| a service brake tempera- 
ture T AB , and/or a torque converter temperature T TC . 
The inputs are provided from the driving module 42 and 
preferably comprise a power dissipated in the forward 
clutch P F , a power dissipated in the reverse clutch P R| 
a power dissipated in the torque converter P TC , and a 
power dissipated in the service brake P AB . 
[0027] The power dissipated values P F , P R> and P^ 
are calculated from V M , the gear ratios of the vehicle 
transmission, the engine speed and the clutch torques 
M F , M R , and M^, respectively. As known to those 
skilled in the art, the gear ratios of the vehicle transmis- 
sion vary from transmission to transmission. Preferably, 
information on the gear ratio for a particular transmis- 
sion is provided to the driving module 42 as a configu- 
ration file. Those skilled in the art know that for each 
power dissipation calculation for each clutch, the power 
dissipated is the product of the speed difference over 
that clutch and the torque flowing through that clutch. 
[0028] A power dissipated in the torque convert P TC 
is calculated from V M , the gear ratios of the vehicle 
transmission, the engine speed and the characteristics 
of the torque converter. Those skilled in the art know 
that the power dissipated is determined from standard 
tables using the engine speed and the turbine speed. 
[0029] The inputs also include the entering coolant 
fluid temperature as determined from the thermal sen- 
sors 22, 24, 26 and 28 for each respective component 
or thermal sensorS. EachtemperatureTp.Tp.T^, and 
T TC is calculated using the respective sensed cooling 
fluid entering temperature, or the cooling fluid entering 
temperature from sensor S, and by knowing the thermal 
properties of each component 14, 1 6, 1 8 and 20. Those 
skilled in the art know that the thermal properties of the 
components 14, 16, 18 and 20 comprise the thermal 
mass of the component, the coolant flow through the 
component, the amount of heat dissipated in the com- 
ponent and the geometry of the component. 
[0030] In an alternative embodiment to that describe 
above, those skilled in the art will readily appreciate that 
the temperature of each component T F , T R , T^, and 
T TC can be directly measured from the respective com- 
ponent. 

[0031] Regardless of which of the above methods is 
used to determine T F , T Rl T^, and T TC , preferably, each 
of these temperatures T F , T R , T^, T TC are commun- 
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cated to the driving module 42. 
[0032] As depicted in Figs. 2 and 3, the braking mod- 
ule 40 receives as inputs the forward clutch temperature 
T F , the reverse clutch temperature T R , the service brake 
temperature T^, the torque converter temperatu re T-pQ, 
the desired acceleration V out and the deceleration value 
Bj. The braking module 40 determines the amount of en- 
ergy the forward clutch 16, the reverse clutch 18, the 
service brake 20 and the torque converter 1 4 can safely 
accept based upon the above inputs. The braking mod- 
ule 40 then compares the amount of energy each of the 
above components 14,16,18, 20 can accept with a plu- 
rality of braking profiles 64. The braking profiles are de- 
picted as N, N+1 N+... in Fig. 3. If the amount of en- 
ergy available in any of the above components 14, 16, 
1 8, 20 is less than the braking energy called for in a brak- 
ing profile 78 for any component 1 4, 1 6, 1 8, 20 then an- 
other braking profile 64 is selected. The amount of en- 
ergy called for in a braking profile 64 for the forward 
clutch is Bp, for the reverse clutch is B R| for the torque 
converter is Bjq and for the service brake is B AB . The 
braking profiles 64 are provided to the braking module 
40 in order of highest braking efficiency for the vehicle 
to lowest braking efficiency. 

[0033] A braking profile 64 is selected that does not 
require more than, or is at least equal to, the braking 
energy that the forward clutch 1 6, the reverse clutch 1 8, 
the service brake 20 and/or the torque converter 1 4 can 
accept. It is within the scope of the present invention 
that some profiles do not require braking on each driv- 
etrain component. 

[0034] The selected braking profile 64 converts the 
forward clutch temperature T F , the reverse clutch tem- 
perature T R , the service brake temperature T^, the 
torque converter temperature T TC , the desired acceler- 
ation V out and the deceleration B, value into one or more 
of the following: a forward clutch torque M F , a reverse 
dutch torque M R , a service brake torque and/or a 
throttle setting (throttle). 

[0035] Some or all of the torques M F , M R , are 
communicated to the clutch control module 38 where 
they are converted to one or more of a forward clutch 
fluid pressure, a reverse clutch fluid pressure, a torque 
converter pressure and/or a service brake pressure. 
The pressures are communicated to their respective 
components in a manner known to those skilled in the 
art. Similarly, the throttle setting (throttle) is communi- 
cated to the engine control module 34 where it is con- 
verted to a torque converter pressure to the torque con- 
verter. 

[0036] The following braking profiles are provided in 
no particular order of preference, but are provided as 
examples of preferred embodiments of the present in- 
vention. A first braking profile has no thermal limitations, 
however, the engine must be operating at a minimum 
revolutions per minute, often the idle speed of the motor. 
In this profile, the engine is used to brake the driveline 
by decreasing the throttle. The engine speed decreases 



and the torque converter 1 4 provides torque to the drive- 
line in the opposite direction of its rotation to slow the 
vehicle as known to those skilled in the art. The maxi- 
mum braking torque depends in part upon the engine 
^ speed and is higher for the higher engine speeds of the 
vehicle as shown in Fig. 4. 

[0037] A second braking profile decreases the engine 
speed, as provided above, to engage the torque con- 
verter 14 as a brake on the driveline. The operator may 

10 prevent the engine speed from decreasing beyond a set 
point to keep engine driven components provided with 
sufficient power. Initially, fluid pressure is increased to 
the reverse clutch 1 8 while the forward clutch 1 6 is kept 
under full pressure. The reverse clutch 18 slips and 

*s transfers torque through the forward clutch 16, thus 
braking the driveline. 

[0038] As known to those skilled in the art, once the 
engine drops below a certain limit determined by the en- 
gine speed, the torque converter 14 will begin to drive 
20 the driveline. At that moment, the forward clutch 16 is 
completely opened, thus preventing the torque convert- 
er 14 from providing energy to the driveline. The reverse 
clutch 1 8 continues to absorb energy from the driveline, 
thus slowing it down further. 
25 [0039] A third braking profile increases fluid pressure 
to just the reverse clutch 1 8 or both the reverse clutch 
18 and the forward clutch 16 in any proportion. For ex- 
ample, the desired braking may be 1 00% in the reverse 
clutch 1 8, 80% in the reverse clutch 18 and 20% in the 
30 forward clutch 1 6, 50% in the reverse clutch 1 8 and 50% 
in the forward clutch 1 6 or 20% in the reverse clutch 1 8 
and 80% in the forward clutch 16. Naturally, other pro- 
portions of reverse 1 8 and forward clutch 1 6 braking are 
well within the scope of the present invention. 
55 [0040] Under this third braking profile, the torque con- 
verter 14 can be put into at least three different modes 
by closed loop controlling the throttle and the torque flow 
through the clutches 16, 18 or in an open loop system 
as known by those skilled in the art. The three modes 
40 of the torque converter 14 include (a) counter rotation 
mode, (b) normal mode, and (c) braking mode. These 
three modes are graphically depicted in Fig. 5. 
[0041] As seen in Fig. 5, during counter rotation mode 
the turbine torque is high and the turbine speed is low 
45 and slightly negative, thus the torque converter 1 4 is tak- 
ing away energy from the drivetrain and helping in brak- 
ing. In this mode, those skilled in the art will appreciate 
that the forward clutch 16 is stressed much more than 
the reverse clutch 1 8 to assist in braking. 
50 [0042] in normal mode, there are two zones b1 (high 
turbine torque and low turbine speed) and b-2 (low tur- 
bine torque and high turbine speed) that can be used 
for driveline braking. However, other than these two 
zones it is preferred that this mode is avoided. In these 
55 zones, both the reverse 1 8 and forward clutches 1 6 can 
be slipped in various proportions as mentioned above. 
[0043] In zone b1 , the differential speed of the forward 
clutch 16 and the reverse clutch 18 are more or less 
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equal. Thus, the forward clutch 16 is stressed more or 
less equally as the reverse clutch 18. 
[0044] In zone b2, the differential speed of the forward 
clutch 1 6 is low and the differential speed of the reverse 
clutch 18 is high. Thus, the reverse clutch 18 is stressed 
more than the forward clutch 16 to assist in braking. 
[0045] In the braking mode, also depicted in Fig. 5, 
the turbine torque is low and negative and the turbine 
speed is high. The differential speed of the forward 
clutch 1 6 is low, but the differential speed of the reverse 
clutch 18 is high. Thus, the reverse clutch 18 is stressed 
much more than the forward clutch 1 6 to assist in brak- 
ing. 

[0046] Entering into any of the above-described 
modes depends upon the amount of energy the forward 
16 and the reverse 18 clutches can accept. When the 
reverse clutch 18 cannot accept additional energy, the 
energy is stored in the forward clutch 1 6 and vice versa. 
If neither clutch 16, 18 can accept any additional energy, 
the braking module will move to the next braking profile. 
[0047] A fourth braking profile can be used if neither 
the forward 16 or the reverse 18 clutches can accept 
any additional energy or the amount of braking the for- 
ward 1 6 and/or the reverse 1 8 clutches can accept is 
not sufficient. In this braking profile, the service brakes 
20 are engaged to provide the additional amount of 
braking required. 



Claims 

1 . A power dissipation management system for a ve- 
hicle, comprising: 

a. a plurality of driveline components compris- 
ing a torque converter (1 4), at least one forward 
clutch (1 6), at least one reverse clutch (18) and 
at least one service brake (20) of a vehicle; 

b. at least one thermal sensor (22, 24, 26, 28) 
for sensing a fluid input temperature of each of 
said driveline components (1 4, 1 6, 1 8, 20); and 

c. a computer (30) for providing at least one 
braking signal to one or more of said driveline 
components (14, 16, 18, 20) based at least in 
part upon a determined quantity of braking 
available in each of said driveline components 
(14, 16, 18,210) based at least in part on a cal- 
culated thermal condition (T F , T R , T AB> and 
Tjq) of each of said driveline components (14, 
16,18,20). 

2. The system of claim 1 , wherein said computer (30) 
comprises a driver intention module (32), an engine 
control module (34), a thermal module (36), a clutch 
control module (38), and a braking module (40) all 
in communication with a driving module (42). 

3. The system of claim 1 , wherein said computer (30) 



selects a braking profile (64) where the braking on 
any driveline component (14, 16, 18, 20) within said 
profile (64) does not exceed said determined quan- 
tity of braking available in any driveline component 
5 (14,16,18,20). 

4. The system of claim 3, wherein said determined 
quantity of braking available In each of said driveline 
components (14, 16, 18, 20) is compared with a plu- 

10 rality of braking profiles (64) provided to said com- 
puter (30) in a pre-determined order of preference. 

5. The system of claim 1 , wherein said calculated ther- 
mal condition (T F , T R , T^, and T TC ) for each of said 

is driveline components (14, 16, 18, 20) is based at 
least in part on a sensed fluid input temperature for 
each of said driveline components (14, 16, 18, 20) 
and a torque is determined for each of said driveline 
components (14, 16, 18, 20). 

20 

6. A method of dissipating power in a vehicle, compris- 
ing: 

a. determining a thermal condition of a plurality 
25 of driveline components, said driveline compo- 

nents comprising a torque converter (14), at 
least one forward clutch (16), at least one re- 
verse clutch (1 8) and at least one service brake 
(20) of a vehicle; 
30 b. determining a quantity of energy that one or 

more of said driveline components (14, 16, 18, 
20) can absorb based upon said thermal con- 
dition of each; and 

c. providing a braking signal to one or more of 
35 said driveline components (14, 16, 18, 20) 

based at least in part upon said quantity of en- 
ergy one or more of said driveline components 
(14, 16, 18, 20) can absorb to brake said vehi- 
cle. 

40 

7. The method of claim 6, further comprising providing 
a driver intention module (32), an engine control 
module (34), a thermal module (36), a clutch control 
module (38) and a braking module (40) all in com- 

*5 munication with a driving module (42). 

8. The method of claim 7, wherein said braking mod- 
ule (40) is provided with a temperature of said for- 
ward clutch (T F ), a temperature of said reverse 

so clutch (T R ) a temperature of said torque converter 
(T TC ) and a temperature of said at least one service 
brake Oab), and a first engine speed value and a 
desired deceleration value (Bj). 

55 9. The method of claim 8, wherein said braking mod- 
ule (40) determines an amount of braking energy 
available in said torque converter (1 4), said at least 
one forward clutch (16), said at least one reverse 
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clutch (1 8) and said at least one service brake (20). 

10. The method of claim 9, wherein said braking mod- 
ule (40) compares said amount of braking energy 
available in said torque converter (14), said at least 
one forward clutch (16), said at least one reverse 
clutch (18) and said at least one service brake (20) 
with a plurality of braking profiles (64). 

11. The method of claim 10, wherein if said amount of 
braking energy available in said torque converter 
(14), said at least one forward clutch (16), said at 
least one reverse clutch (18) or said at least one 
service brake (20) is less than the braking energy 
required by a braking profile (64), then another 
braking profile (64) is selected. 

12. The method of claim 11 , wherein said braking pro- 
files (64) are provided to said braking module (40) 
in order of highest braking efficiency for said vehicle 
to lowest braking efficiency. 

13. The method of claim 12, wherein a braking profile 
(64) is selected in which said amount of braking en- 
ergy available in said torque converter (14), said at 
least one forward clutch (16), said at least one re- 
verse clutch (1 8) or said at least one service brake 
(20) is less than or equal to the amount of braking 
energy required for said torque converter (14), said 
forward clutch (1 6), said reverse clutch (1 8), or said 
service brake (20), respectively, in said braking pro- 
file (64). 

14. The method of claim 13, wherein said braking pro- 
file (64) that does not require more energy available 
in said torque converter (14), said forward clutch 
(16), said reverse clutch (18) or said service brake 
(20) provides one or more of a forward clutch torque 
(M F ), a reverse clutch torque (M R ), a service brake 
torque (M AB ), or a throttle setting. 

15. The method of claim 14, wherein a first braking pro- 
file (64) provides a second engine speed value less 
than said first engine speed value. 

16. The method of claim 14, wherein a second braking 
profile (64) applies a reverse clutch fluid pressure 
(68) to said reverse clutch (18). 

17. The method of claim 1 6, wherein athird braking pro- 
file (64) applies said reverse clutch fluid pressure 
(68) to said reverse clutch (18) and selectively ap- 
plies a forward clutch fluid pressure (66) to said for- 
ward clutch (16). 

18. The method of claim 17, wherein a fourth braking 
profile (64) applies said reverse clutch fluid pres- 
sure (68) to said reverse clutch (18) and said for- 



ward clutch fluid pressure (66) to said forward clutch 
(16) and a service brake fluid pressure (72) to said 
service brake (20). 

5 19. The method of claim 6, wherein said thermal con- 
dition (Tp, T R , T^, and T TC ) for each of said drive- 
line components (14, 16, 18, 20) is based at least 
in part on a sensed fluid input temperature for each 
component (14, 16, 18, 20) and a torque deter- 
to mined for that component (14, 16, 18, 20). 

20. A method for a power dissipation management sys- 
tem for a vehicle, comprising: 

a. calculating a thermal condition (T F , T R| T AB , 
and T TC ) of one or more driveline components, 
wherein said driveline components comprise a 
torque converter (14), at least one forward 
clutch (1 6), at least one reverse clutch (1 8) and 
at least one service brake (20) of a vehicle; 

b. calculating a quantity of energy each of said 
driveline components (14, 16, 18, 20) can ab- 
sorb based at least in part upon said thermal 
condition (T F , T Rl T^, and T TC ) of said one or 
more driveline components (14, 16, 18, 20); 

c. comparing each of said quantities of energy 
said driveline components (14, 16, 18, 20) can 
absorb with a plurality of braking profiles (64); 

d. selecting a braking profile to engage one or 
more of said driveline components (14, 1 6, 1 8, 
20), wherein said selected braking profile (64) 
does not require any of said driveline compo- 
nents (14, 16, 18, 20) to accept more energy 
than said components (14, 16, 18, 20) can ab- 
sorb. 
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